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Abstract
TheobjectiveofthisstudyistouseagravitymodeltoanalyzetheimpactofEtl
accessiononthetradebalanceofCEEcountries.Thepredictedresponsesofthese
countries'exportsandimportstoandfromtheEU,inthelightoftheir°potential
accession,areratherdifferentfromthosereportedinearlierstudies.Withrespect
toexports,acommontrendisdeficiencyofpotentialexportstowardstheEU.The
resultswithrespecttoimportsarealsodifferentfromthoseofearlierstudies.EU
accessionincreasesimports,makingEUproductsmoreaccessibletothedomestic
residentsoftheCEEcountries.
1.Introduction
TheendoftheSecondWorldWarheraldedasignificant,ifultimately
temporary,shiftinthepoliticalcomplexionofEurope.TotheWest,sov-
ereignstatesrestoreddemocracyandpursued,toagreaterorlesserex-
tent,market-orientedpathstoreconstructionandrenewedgrowth.At
thesametime,theEasternEuropeanblocofnationsdevelopedsocialist
economies.SincethefalloftheBerlinWallandtheexternalliberalization
oftheeconomiesofCentralandEasternEurope(CEE),manyofCEEna-
tionshaveappliedtojointheEU.TheexpandedEUwillcreateagiant
1 一49一
singlemarketacross25states.Thismeansincreasedfreedom,opportu-
nity,andaccessformanypeopleandapermanentendtotheColdWar's
dividebetweenWestandEast.Byincreasingcompetitionandopening
markets,thisenlargementwillalsohelpdefeatthewelfare-stateconsen-
susthatdominatesWesternEuropeandhasresultedinmanyofitseco-
nomictroubles.
AcrosstheCentralandEasternEuropean(CEE)countries,liberaliza-
tionofinternationaltradehasbeenacrucialpartofthetransformation
process.FollowingthecollapseoftheCouncilforMutualEconomic
Assistance(CMEA)in1990-1991,virtuallyallthesecountriesrapidlyre-
placedthecentralizedandhighlyadministrativetradingsystemwithlib-
eralimportregimesbasedonalimitednumberoftariffsandquotasand
ontherapidintroductionofcurrentaccountconvertibility.Anumberof
studies,suchasRosati(1993),Gacs(1994),MichalopoulosandTarr
(1994),Neven(1995),Hillmanetal.(1996),andHillmanandMoser
(1996),examineddifferentaspectsofthetradeliberalizationprocessin
theCEEcountries,whichhavealreadyestablishedtheCEFTA.Prosper-
tivemembersofCEFTAmustalreadyhavetradeagreementsinEurope
orfreetradeagreementswiththeEU`.
Theobjectiveofthisstudyistouseagravitymodeltoanalyzetheim-
pactofEUaccessiononthetradebalanceofCEEcountries.Severalgrav-
itymodelstudieshavepredictedsubstantialreorientationoftheCEE
countries'exportstoWesternEurope.TheseincludethestudiesbyWang`
andWinters(1991),HamiltonandWinters(1992),Baldwin(1994x;
1994b,1995),andSheetsandBoata(1996).However,mostofthesestudy;
iesrefertotheearlyyearsoftransitionandasaresultfocusonthetradd
potentialoftheeconomiesoncetheybecomemarketeconomies.Thetrade;
situationinthesecountrieshaschangeddramaticallyinthepastsevere
years.10countriesareapplyingfortheEUaccession.
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2.Thegravitymodel
Thegravitymodelisarathersimplebutrobustapproachtoestimating
bilateraltradeflowonthebasisofcross-sectiondata.Themodelwasin-
troducedbyLinnemann(1966),anditstheoreticalfoundationhasbeen
discussedextensivelyinmanyreports.
Useofthegravitymodelinanalyzinginternationaltradecapturesex-
portsfromcountryitocountryjinlog-linearformiswrittenlikeasfol-
lows:
logEX(IM);;=ao+a,logYi+aLYj+a;,log(Yi/Ni)+a.,log(Yj/Nj)+
α 、REXR+α 、logDij+α ・EUij+α ・ADJDMI+logu・l
where
EX;;:valueofexportsfromcountryitocountryj;
IM;;:valueofexportsfromcountryjtocountryi;
ao:constant;
Yi,Yj:incomeofcountriesiandj,respectively;
Ni,Nj:populationofcountriesiandj,respectively;
REXR:realexchangeratebetweeniandj;
Dij:distancebetweencountriesiandj;
EU:dummyvariablefortradepreference(EU);
ADJDMij:dummyvariableforadjacency;
u;;:lognormalerrorterm.
Fortheexportingcountry,thesupplyofexportsdependspositivelyon
theproductioncapacityandonthesizeoftheexportingcountry.Thus,
Iexpectα1andα2tobepositive.Ialsoexpectα3andα4tobepositive.For
theexportequation,theexpectedsignofa5(realexchangerate)isplus,
andfortheimportestimate,itisminus.Thegeographicaldistancevari-
able,Dij,reflectsthevariouscostswithrespecttoeithertransportation
orinformationassociatedwithtrade.Asaresult,Iexpectα 〔itobe
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¶negative.Thevariabletakesthevalueofoneinthecaseofmutualmem-
bershipincommontradeareas,andthisreferstotheEUmemberstates.
Mutualmembershipleadstoreducedtradecosts,primarilythroughthe
eliminationoftradebarriers,andasaresult,Iexpecta,tobepositive.
Commonbordersmeanlowercostsandeasiermarketaccess,andthus
a8shouldbepositive.
ThecountriesinvestigatedareSofthe10EUapplicantcountries:
CyprusandMaltaareexcludedbecauseoflackofavailabledata.The
sampledataarefrom2001.Fortradingpartners(country;),theEU(ex-
ceptLuxembourg)andlargevolumepartners;Canada,Japan,Switzer一
?
land,andtheUnitedStateswereselected.ThebilateraltradeflowdataIl
arefromtheIMFlsDirectionofTradeStatistics,GDP,andthepopula・II
旧
:
iT
ablelEmpiricalResultsbytheGravityModel:Export
Variable Equation1 Equation2
constant 一10.45
(-16.70)
一10.42
(-16.81)
Yi 1.15
(22.80)
1.15
(22.93)
Yj 0.91
(29.12)
0.92
(30.10)
Yi/Ni 一〇.32
(-6.20)
一〇.34
(-6.22)
Z'J/N] 一〇.081
(-2.29)
一〇.082
(-2.30)
REXR 0.61
(4.97)
0.59
(4.98)
distance 一〇.92
(-20.15)
一〇.94
(-22.10)
EU 0.30
(3.46)
0.30
(3.42)
adjacency 0.05
(0.48)
adj.RZ 0.90 0.91
F-statistic 515.71 589.62
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Table2EmpiricalResultsbytheGravityModel:Import
Variable Equation1 Equation2
constant 一4.23
(-10.23)
一4.24
(-10.25)
Yi 1.05
(24.23)
1.06
(24.30)
Yj 0.82
(30.51)
0.81
(30.49)
Yi/Ni 0.24
(6.18)
0.25
(6.19)
Yl/Nl 0.12
(3.50)
0.14
(3.53)
REXR 一〇.59
(-4.52)
一〇.60
(-4.54)
distance 1:1
(-24.05)
1:
(-24.08)
EU 0.40
(4.05)
0.40
(4.06)
adjacency 11:
(0.83)
adj.R2 0.90 0.92
F-statistic 302.51 388.95
tiondataarefromtheIMF'sInternationalFinancialStatistics.Thedata
arequarterlypercentagechanges,therebyalleviatingtheproblemofin-
stabilityandco-integrationoftimeseries.Thedistancesbetweencapitals
aregivenasdefinedintheWorldAtlas.
TheestimationresultsarereportedinTable1(export)andTable2
(import).Ireporttwoequations:thefirst(equation1)includesallpro-
posedindependentvariables;thesecond(equation2)containsonlythe
statisticallysignificant(at5%)variables.
Exceptthedummyvariableforadjacency,allvariablesarestatistically
significant,andthecoefficientshavetheexpectedsigns.Theresultsindi-
catestrongeffectsfromincomeanddistance,whereastheeffectsofGDP
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●percapita,realexchangerate,andtheeconomicintegrationdummyap-
pearweakbutwelldefined.
3.Predictingtradeimbalancesforthe8transitioneconomies
Thissectionappliestheestimatesofequationlandequation2to80f
tencountriesnowapplyingforentranceintotheEUbyestimatingthe
potentialtradeflowsandtheresultingimbalancesthatcanbepredicted
undertheassumptionofEUaccession.Thatis,byinsertingthecorre-
spondingdatafortheseeconomiesofGDPpercapita,realexchangerate,
distance,andEUmembersintotheestimatedequationitcanpredictthe
potentialbilateraltradeflowsofeachofthetransitioneconomieswith
anycountryinthesample.
Inthispaper,the8countriesaretreatedasoneunitedcountry.Thus,
itcanascertaintheimpactontradeflowforthe8transitioneconomies
andpredicttheirpotentialtradepatternvis-a-vistheEUoncetheybe-
comeascloselyrelatedtotheEUmemberstatesasthelattercurrently
areamongthemselves.Bybecomingmemberstates,the8transition
economiesarealsoassumedtohavethesameleveloftraderelationswith
theoutsidecountriesincludedinthesampleastheEUmemberstatescur-
rentlyhave.Further,itmustbepointedoutthatsincetheanalysisrefers
to2001,meaningthatitreliesonGDPandpopulationlevelsthathaveal-
readybeenachievedbythetransitioneconomies,theresultsforthepo-
tentialtradepatternoftheseeconomiesareshort-runestimates.
Table3,from3ato3hshowstheestimatedpotentialtradeflowsforthe
8countries.Italsoshowstheactualtradeanditsimbalances.Onthe
otherhand,deficitisnotsolargeforothercountries.Somecasesaresur-
plus,however,suchcasesarerare.Attheveryleast,economicgrowthis
inevitablefortheseapplicantcountries.Otherwise,thereissomepossibil-
itythatthetradedeficitwouldcontinueorbecomegreaterbytheir
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Table3aCzechRepublicPotentialTradeBalancewiththeEUandOtherTrade
Partners(millionsofUS$)
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 6455.976450.0511' 7065.507155.301.27一609.53一705.25一15.70
Canada 107.02110.553.30 35.9438.025.79 n.os 72.532.04
Japan 156.55180.0214.99287.04290.03o.7s一131.29 一110.01 16.20
Switzerland362.10360.59一〇.42 604.94601.52一〇.s7 一242.84一240.93 0.79
UnitedStates1066.181200.35iz.ss777.26934.5220.23288.92265.837.99
Table3bEstoniaPotentialTradeBalancewiththeEUandOtherTradePartners
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Diffe　・ nce
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 1023.201020.18一〇.29 1344.001365.5311: 一320.80 一345.35 一7.65
Canada 14.7013.02一11.43 10.7013.7211.98 4.00一7.00 一75.00
Japan 38.40100.54161.8230.20240.749.58一191.80 一140.20 一26.90
Switzerland23.1026.0312.6845.7048.937.07一22.60 一22.90 一1.33
UnitedStates:・.1 80.25一7.33 122.20126.443.47 一35.60 一46.19 一29.75
Table3cHungaryPotentialTradeBalancewiththeEUandOtherTradePartners
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 4144.824440.55一〇.09 5856.245640.20一3.69一1411.42一1199.65 15.00
Canada 42.9745.385.60 s8.i1'1: 18.66一25.14 一35.44一40.97
Japan 169.09180.15,・ 1536.211518.74一1.14一1367.12一1408.59 一3.03
Switzerland376.55400.826.45466.90460.32一1.91 一90.35 一59.50 34.14
UnitedStates1495.251408.88一5.78 1410.18405.62一〇.32 85.07 3.26一96.17
7 一55一
Table3dLatviaPotentialTradeBalancewiththeEUandOtherTradePartners
Country
Actual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 554.06550.25一U.69 1359.991400.823.00一805.93 一850.57 一5.53
Canada 4.61 4.58一〇.65 8.42 8.99 6.77 一3.81 一4.41 一15.75
Japan 12.3520.4365.43 1'1 15.38.1・ ・ 8.31 5.05一39.22
Switzerland6.70 6.62一1.19 61.4064.024.27 一54.70 一57.40 一4.94
UnitedStates554.06560.091.09 64.7063.22一2.29 489.36496.871.53
Table3eLithuaniaPotentialTradeBalancewiththeEUandOtherTradePartners
Country
Actual
Expos°ts
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 2038.102032.28一〇.29 2589.102590.870.07一551.00 一558.59 一1.38
Canada 15.69 .1: 2.49 16.26 ....1 15.62 一〇.57 一2.72一377.19
Japan 18.2450.32175.88120.61135.1212.03一102.37 一84.80 17.16
Switzerland27.3125.29一7.40 53.5260.0812.26一26.21 一34.79 一32.74
UnitedStates174.96...1. 3.35194.18192.73一〇.75 一19.22 一11.91 38.03
Table3fPolandPotentialTradeBalancewiththeEUandOtherTradePartners
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Tt-ade
balance
Potential
Trade
Balance
Difference
(%)
EU 5964.256003.321.. 94.8599.284.675869.405904.040.59
Canada 161.60173.487.35165.67170.62 .99 一4.07 2.86170.27
Japan :. 69.7212.71052.731070.841.72一990.87一1001.12 一1.03
Switzerland251.49:1:・ 11.69663.50670.451.05一412.01 一389.56 0.23
UnitedStates1000.671020.291.962173.622171.18一〇.ii 一1172.95一1150.89 i.ss
■
joiningEU.ParticipationintheEUdoesnotnecessarilyensureabright
future.Onthecontrary,onlyexistingEUcountrieswouldgaininprofits
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Table3gSlovakPotentialTradeBalancewiththeEUandOtherTradePartners
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
Difference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 7157.937105.36一〇.73 9861389952.30.92一2703.45一2846.94 一5.31
Canada 168.20170.781.53168.60170.180.94 一〇.40 1.1 250.00
Japan 65.4180.5123.09986.99984.62一〇.20 一921.58 一904.11 1.90
Switzerland.. 296.122.61666.58664.18一〇.36 一378.00 一368.16 2.63
UnitedStates853.95840.92一1.53 1715.751719.850.24 .・.1 一878.93 一1.99
Table3hSloveniaPotentialTradeBalancewiththeEUandOtherTradePartners
r
CountryActual
Exports
Potential
Exports
Difference
(%)
Actual
Imports
Potential
Imports
D fference
(%)
Actual
Trade
balance
Potential
Trade
Balance
Difference
(%)
EU 2713.562700.84一〇.47 1911.671933.681.15:1:・ 767.16一4.33
Canada 19.00 .. 一〇.95 40.2742.525.59一21.27 一23.70 一11.42
Japan 12.0840.28233.44145.24150.183.40一133.16 一109.90 17.47
Switzerland101.97100.62一1.32 153.49151.35一1.39 一51.52 一50.73 1.53
UnitedStates246.45248.220.72296.98308.473.87一50.53 一60.25 一19.24
aslongasthepresentconditionscontinue.
Forexports,acommontrendisadeficiencyofpotentialexportsto-
wardtheEU.ItisalsoclearthatEUaccessionwillincreaseimportin
theseCEEcountries.Thesetwofactorsindicateaweakcomparativedis-
advantagefortheEUapplicantcountries.Theresultsofthisanalysisdif-
ferfromthoseofearlierstudies,mostofwhichwereconductedwhenthe
transitioneconomieswerestillatthebeginningofthetransitionprocess.
Thesestudiespredictedasubstantialincreaseinaccessioncountries'
trade,particularlyinexports,withtheEU.Theirtransformationinto
marketeconomieshasnowbeenlargelycompletedandthepredictedin-
creaseintradedidoccur.
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Inthisstudy,onlyPoland'spotentialexportsappeartoincrease.This
short-runexportresponsemaysignaladditionalchangesinthetrade
patternsofthesecountries,sinceagreaterdegreeofeconomicintegra-
tionwiththeEUstatesislikelytocontributetofurtherrevealingthe
productionactivitiesforwhichaclearcomparativeadvantageexists.
Thepotentialimportsarelargerthantheactualones.Theexceptionis
Hungary.Thiscouldreflectthealreadyhighlevelofitsintegrationinto
theEU.ThecorrespondingtradedeficitforPolandisexpectedtoremain
atthesamehighlevelastheactualdeficit.Acommontrendisapredicted
emergenceofsignificanttradedeficitswiththeEUformostofthenew
EUaccessioncountries.
4.Conclusion
Thispaperappliedagravitymodeltobilateraltradeflowspatterns
amongtheEUapplicantcountriesaswellastothecorrespondingtrade
flowsbetweenthemandsomeoftheirmainpartners,includingcurrent
EUcountries.Theestimatedcoefficients,whichdescribethemaindeter-
minantsofthe8states'tradepatterns,wereappliedtothemundercon-
siderationinordertopredictpotentialtradeflowsfortheseeconomies
oncetheybecomeintegratedwiththeEUmemberstates.Theanalysisre-
liedoncross-sectiondatafortheyear2001andthusexaminedhowthee.
actualflowinaparticularyearcomparestothepotentialflowunderthe
I
assumptionofEUaccession.
Thepredictedresponsesofthesecountries'exportsandimportsto舩d,.
fromtheEU,inthelightoftheirpotentialaccession,wereratherdiffer-
entfromthosereportedinearlierstudies.Withrespecttoexports,acom-
montrendwasdeficiencyofpotentialexportstowardstheEU.Th4
resultswithrespecttoimportswerealsodifferentfromthoseofearlier
studies.EUaccessionincreasedimports,thusmakingEUproductsmark
1
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accessibletothedomesticresidentsoftheCEEcountries.
TheEUisanexampleofsuccessfulregionalintegration.Enlargement
oftheEU,aftercompletionofthesinglemarketandestablishmentofthe
economicandmonetaryunion,willhaveanimportantimpactonthe
globaleconomy.However,incontrasttothefindingsinearlierstudies,
EUapplicantcountrieswouldnotgainasubstantialincreaseintheir
tradebalances,particularlyinrelationtoexportswiththeEU.
Finally,itmustbepointedoutthata118countriesareexpectedtoexpe-
rienceconsiderableincreasesinbilateraltradeflowwiththenon-EU
countriesincludedinthisstudy".NotethatbyjoiningtheEU,the8tran-
sitioneconomieswouldadoptacommonexternaltradepolicyandcome
tothesamedegreeoftradeintegrationwithoneanotherasthatwiththe
otherEUstates.This,inturn,mustbematchedbyamuchmoreliberal
traderegimerelativetotheonesnowinplaceinthe8countries,giventhe
substantialboostthatispredictedinthetradeflowpatterntoandfrom
thesecountries.Underthesecircumstances,theEUapplicantcountries
shouldachievecompetitivenessquickly.Otherwise,theywillnotbenefit
fromparticipationintheEU.
Footnotes
?
?
?
?
See,forexample,HamiltonandWinters(1992)andHarylsyshrnandLant
(1991).
Fordevelopmentsinintra-CEEtrade,see,for・example,Dangerfield(2002).
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